Abstract-Explaining the evolution of cooperative behavior is one of the most important and interesting problems in a myriad of disciplines. Game players on complex networks usually change their strategies by copying special rules. In this research, we combine the prisoner's dilemma game player's behavior conformity with the Fermi process. The game player changes the strategy by choosing a Fermi process or behavior consistency by a certain probability. And we have researched the evolutionary process of game players' cooperative behavior on a regular network of different sizes. The analysis of the data shows that the demand for behavior conformity is conducive to the emergence of the cooperative behavior of the game groups in prisoner's dilemma. Cooperative phenomenon is of great significance for intelligent machine collaboration.
INTRODUCTION
In social group, cooperation is one of the important factors of group survival and reproduction. Human sometimes give support to help others without any feedback [1] . These actions will consume personal assets some. Mutual cooperation among members of the group, human and social species have achieve success of evolutionary success. Cooperation makes our lives better [2] . However, the formation of scope cooperation in the group is still difficult, and the prisoner's dilemma reveals the relationship of cooperation and betrayal among individuals. In the basic model, each player must simultaneously choose one strategy between cooperation (C) and defection (D). If both of them choose cooperation (or defection), they will get the reward R(or defection P). However, if one cooperator meets one defector, the former gets sucker's payoff S, while the later gets Temptation T. If the payoff ranking satisfy T > R > P > S and 2R > T + S, it will be the prisoner's dilemma game; It is obvious that, mutual defection and cooperation-defection pair optimizes the individuals' payoff in prisoner's dilemma, although mutual cooperation could yield a higher collective benefit. Thus, the survival of cooperation seems to be still difficult [3] .
When choosing a kind of behavior, the actual individual not only considers the objective income that the behavior brings to himself, but also collects the relevant information of the people around them [4] . The communication of this information is one of the most important ways to achieve competition or cooperation. If the individuals around are the same as their own behavior, the individual would gets a greater sense of satisfaction. Otherwise, the experience feels that he is incompatible with the environment and produces subjective uncomfortable. This psychology makes the individual prefer to choose the strategy of most people around [5] . The ways of the individual's own behavior strategies are complex and diverse, conformance, namely, behavior conformity is one of the most common kind ways [6] . Based on this, the main research of this paper: In the regular network model, The effect of behavior consistency and replication dynamics (Fermi rules) on the evolution of group behavior. Through experimental simulation, The evolution of group cooperative behavior on a homogeneous small world network based on grid networks is studied.
II. STRUCTURE We consider the evolutionary prisoner's dilemma game in this study. The payoff matrices for both games are shown in the following Table. 1: Table. 1: The evolutionary prisoner's dilemma game is assigned as follows: the temptation T =2 if one player defects while his opponent cooperates, reward R = 1 if both cooperate, and both the punishment P = 0 for mutual defection as well as the sucker's payoff S = -2.
Players are located in lattices with L * L units. Each player adjusts or maintains strategy by comparing with the gain of neighborhood after each round of game [7] . Self-interest maximization is the rational player's pursuit in game, this is determined by player's need for development. Otherwise some rational players may occasionally make a certain degree of error when they change strategy, through statistics and analysis of the vast data, at present, most researchers use Fermi rules to express irrational imitation of players [8] . The game player i selects a neighbor j randomly from four neighbors, then the probability of the player i takes the strategy of neighbor j in the next game is:
ui and uj represent gain of player i and j respectively. K quantifies the uncertainty by strategy adoption, which indicates that the player chooses irrationally. The probability of irrational selection increases with the increasing of value K [8, 9] . In the K → 0 limit, player i copies the strategy of player j only when uj > ui. Conversely, in the K → ∞ limit, payoffs cease to matter and strategies change as per flip of a coin [10] .
In the evolutionary mechanism proposed in this paper: Game players in each round of game, there is a probability of p0 for selecting behavior conformity strategy, and a probability of (1 -p0 ) for selecting Fermi rules to replace the probability of choosing their own strategies. The formula of behavior consistency are described as follows:
In the above formula, cmp is the degree of demand for individual behavior conformity. The number of individual neighbors choosing C strategy is kc, and kd is the number of D chooser number, ki is the number of neighbors besides individual. When players use behavioral conformity to change strategies, the formula (2) Along with the increasing of p0, the value of (ND -NC)/L 2 will decreased within limits, and the bottom of it is decreasing of the whole except when p0 = 0.2 and p0 = 0.3. We could see the wave range of (ND -NC)/L 2 in Figure 3 , it is decreasing when p0 is increasing. That means the range of cooperation is also enlarged while p0 is increasing. When L = 50, the proportion of strategies distribution of game players simulation (ND -NC)/L 2 after fitting is shown as followed: . When p0 = 0.3 (brown), the top of it is 0.1736 (round = 2) and the average is 0.0876, the variance is 3.6431×10 -4 . When p0 = 0.4, the top of it is 0.1144 (round = 757) and the bottom of it is -0.0048 (round = 502), the average is 0.0579 and the variance is 2.4668×10 -4 . Within the increasing of p0, the value of (ND -NC)/L 2 has decreased. The bottom is also decreasing except when p0 = 0.3 (brown) and p0 = 0.4 (cyan). That means the range of cooperation is also enlarged while p0 is increasing. With the increasing of L, for example, when p0 = 0.1: Table. 2 We can know from Table. 2 that with the increasing of L, the top value of (ND -NC)/L 2 is decreasing from 0.58 to 0.4632. It means the cooperation range has enlarged but the degree of it is lesser. The average of (ND -NC)/L 2 is about 0.21 and the variance of it is decreasing from 0.0202 to 0.0012. From Figure 2 , Figure 3 and Figure 4 , we could see that the volatility of (ND -NC)/L 2 is reducing when the value of L is increasing, it means the stability of game players is strengthened.
III. CONCLUSION
In the state of the constant density of initial cooperator, the introduction of behavior conformity in the prisoner's dilemma game structure is helpful to the cooperative evolution of the group on the lattices. And to a certain extent resists the invasion of the betrayer. With the expansion of the network scale, the volatility of formula (ND -NC)/L 2 becomes smaller after the evolution of stability. It means that the strategy stability is strengthened, and it can promote group cooperation.
